Objective. Studies regarding natural caregivers' burden (CB) in palliative situations, as well as its determinants and consequences, have been numerous during the last twenty years. Yet, studies regarding how terminally-ill cancer patients perceive their caregivers' burden (selfperceived burden, SPB) are less common. This study aims to assess the links between CB and SPB evaluated by means of the very same items. It also aims at identifying the determinants of potential differences between CB and SPB and their consequences on emotional distress among both members of the dyad.
Background
Progress in oncology has prolonged the survival of patients suffering from advanced cancers while treatments are carried out primarily on an outpatient basis. As a consequence, family caregivers are called upon more and more, particularly at the end of patients' lives, without necessarily having the resources to do so [1] [2] [3] . This role of caregiver has well known consequences on the caregiver's life, physical and mental health, as well as marital and family relationships. Incidentally, when the patient needs help beyond the caregiver's time, financial, energy, emotional or social resources, the latter experiences a particular form of distress called "Caregiver Burden" (CB) [3] [4] [5] [6] . Studies dealing with the evaluation of CB and the identification of its determinants show that CB depends on the patient's characteristics and their pathology, the caregiver themselves, and the relationship between the caregiver and the patient [5] . They also show that CB is likely not only to change the caregiver's mental and physical health and their social relationships, but also to lower the quality of the assistance they can offer the patient, mainly because the burden impairs their perception of the patient's symptoms, experiences and quality of life [7] .
Studies regarding how patients perceive their caregivers' burden are less common. The feeling of being a burden, called Self-Perceived Burden (SPB) [8] or perceived burdensomeness [9] , has been linked to anxiety, depression, loss of dignity, hopelessness, guilt, impaired quality of life, and suicidal ideation [10] [11] [12] [13] . Moreover, it may disrupt communication between patients and their families, and affect the decisions about their care, especially their treatment and its termination, or the place of death [11, [14] [15] [16] . SPB affects a large proportion of patients at the end of their life (one to three terminally ill cancer patients in four according to studies), regardless of their culture, and whether or not they are taken care of in a palliative care unit [10, 12, 17, 18] . SPB may result from a patient's perception that the balance between their benefits (receiving support) and contributions (giving support) in the patient-caregiver dyad is uneven [19] . Thus, SPB and its deleterious consequences may increase when patients overestimate the cost or underestimate the benefits of their relationship for their caregivers. From the same point of view, caregivers may experience higher levels of CB and emotional distress when patients do not accurately estimate the cost of supporting them and, as a consequence, do not give their caregivers sufficient support (showing gratitude or reassurance, getting as autonomous as possible…). burden and how strongly SPB is actually linked to CB. These studies reported only weak to moderate correlations between SPB measured with the Self-Perceived Burden Scale [8] and CB assessed with different specific scales [20, 21] . This recurring result suggests that the patients' sense of burdening others is founded on a perception of CB which is only partially accurate, and it incites to investigate further this lack of accuracy and identify its determinants and consequences.
However, using different scales to assess SPB and CB does not allow for addressing these issues. Therefore, the present study aims to assess, among terminally ill cancer patients and their natural caregivers, the differences between CB and SPB as measured with the exact same items, and to identify the factors involved in these differences as well as their consequences on emotional distress. Besides, as emotional distress is often a consequence of CB and SPB, an accurate perception of one's significant other's anxious or depressed symptoms constitutes an indirect indicator of the accuracy of burden perception. Therefore, this study also aims to assess how accurately each member of the patient-caregiver dyad perceives anxiety and depression in the other one.
It was thus hypothesized that (a) CB and SPB are moderately correlated, (b) CB and SPB are positively linked to anxiety and depression, (c) overestimation of CB by patients is positively linked to emotional distress among patients while negatively linked to it among caregivers, (d) like for burden, the accuracy of the perception of the other's emotional distress is moderate, (e) some characteristics of the individuals, the patient-caregiver relationship, the patients' health, and the family relationships account for misperceptions regarding burden and emotional distress.
Methods

Participants
From 2006 to 2008, 117 patients from a private non-profit hospital in northern France were offered to participate in this study. Inclusion criteria were as follows: consenting patients older than 18, with a histologically graded cancer, undergoing palliative care only, fluent in reading French, and naming a natural caregiver. Of these 117 patients, 20.5% refused to participate, and 28.2% could not name a natural caregiver who accepted to participate. Therefore, the analyses were carried out on 60 patient-caregiver dyads whose medical and sociodemographic characteristics are shown in Table 1 . Patients who did not participate in the study did not significantly differ from participants on age, gender, or diagnosis. For 73.3% of the 60 participating patients, the decision to undergo palliative care had been made less than 30 days before participation in this study. Of the 60 participating caregivers, 65.0% were the patient's spouse, 25.0% were a son or daughter, 5.0% were a sister, and 5.0% were another family member (father or niece). There were 52 man-woman dyads and 8 woman-woman dyads.
Insert Table 1 about here
Procedure and Ethics
Patients were approached by a psychologist in charge of the study during one of their hospitalisations within the palliative care unit of the hospital. They were described the study, and interested patients were asked to sign an informed consent form and name, if possible, their significant other they considered to be their most important natural caregiver. The psychologist then approached the named caregiver on their next visit to the hospital and offered them to participate to the study. When the caregiver accepted, both members of the dyad were invited to complete separately a series of self-report anonymous questionnaires stamped with a shared ID number. Then, the questionnaires were returned to the psychologist who carried out a full debriefing of the participants. There was no monetary or other compensation given for participation.
The whole study was conducted in accordance with French regulations (authorisations DGS n° 2007-0002, CCTIRS n° 07.063, CNIL n° 907039) and was authorized by an empowered and independent Ethics Committee (CPP Nord-Ouest IV n° 07/07).
Measures
Caregivers' burden was assessed with the validated French version of the Caregiver
Reaction Assessment [22] , a 24-item questionnaire measuring the positive impacts on selfesteem (ESTEEM), problems in organising and managing time (TIME), lack of family support (SUPPORT), health deterioration (HEALTH), and financial problems (MONEY). We chose this questionnaire to assess burden as it includes a positive dimension, which makes it more comprehensive and acceptable for participants. This measure has been found to have very good psychometric properties among family caregivers of palliative care cancer patients [23] .
In the present study the CRA subscales had acceptable Cronbach's alphas (.64 to .90 among caregivers and .65 to .84 among patients). An average score ranging from 1 to 5 was calculated for each dimension: the higher this score, the greater the impact on the caregiver's life. This scale was self-reported by caregivers (assessment of CB) and proxy-reported by patients (assessment of SPB).
Emotional distress was assessed with the validated French version of the very common
Hospital Anxiety and Depression Scale [24] . Two scores ranging from 0 to 21 were computed (one for anxiety, the other for depression): the higher these scores, the more emotionally distressed the individual, with 8 representing the cut-off of sensitivity. This scale was both self-reported and proxy-reported by the patient and the caregiver so that we could measure a patient's emotional distress and its perception by the caregiver as well as a caregiver's emotional distress and its perception by the patient.
The quality of family relationships was assessed with the validated French version of the Family Relationship Index, a short version of the Family Environment Scale [25] . It measures cohesion (COHESION), expressiveness (EXPRESSION) and conflict (CONFLICT) among families.
This scale was self-reported by both the patient and their caregiver, then their scores were averaged so that every dyad got only one score (ranging from 0 to 7) for each of the three dimensions: the higher this score, the more cohesive, expressive, or conflictual, the family.
Patient's health was assessed by the doctor using the Karfnofsky Performance Scale [26] .
The existence of home hospitalisation was also recorded (HOME HOSPITALISATION: 1 = YES, 0 = NO).
Patient's autonomy was assessed by the doctor using the Functional Independence
Measure [27] . The patient gets a total score (AUTONOMY) ranging from 18 to 126: the higher this score, the more functionally independent the patient. 
Data analysis
This study involved assessing links between predictive factors and outcomes. First, all predictors were mean-centred variables. We then assessed structural equation models using AMOS 20. This method presents several benefits compared to classic multiple regressions, including a reduced risk of overestimation of regression coefficients and explained variances, as well as taking account of the significant or hypothesised correlations between predictive factors. In all these models, the only hypothesised paths between predictive factors and outcomes were those for which bivariate correlations were significant at the usual .20 level. A few values were missing, therefore the incomplete data set was analysed using maximum likelihood estimations of this missing data. Moreover, the maximum likelihood extraction method was applied to the analyses of the covariance matrices. The quality of fit of these models was assessed using recommended fit indices including χ², SRMR, RMSEA, CFI, and TLI [28] . An excellent model fit is demonstrated by a non-significant χ² but a χ²/df lower than 2 is generally considered an indicator of a good fit [29] . Moreover, SRMR and RMSEA values < .05 are considered excellent (< .08 is acceptable), as are CFI and TLI values > .95 (> .90 is acceptable) [28] .
Results
Patients' perception of their caregivers' burden
The comparisons made by the Student's t-test (paired measures) showed that patients underestimated their caregivers' scores for the dimensions ESTEEM (effect size: Cohen's d = .364) and TIME (d = .355). In addition, the Intraclass Correlation Coefficients (two-way mixed model, average measures, and absolute agreement) showed that the agreement between patients and their caregivers was moderate to good for all caregivers' burden dimensions, except TIME (Table 2) .
Insert Table 2 about here The emotional consequences, for both the caregiver and the patient, of their respective perception of the caregiver's burden were then tested (Model 1, Table 3 ). Most of this model fit indices were excellent: χ²(72) = 74.9 (n.s.), χ²/df = 1.04, RMSEA = .026, CFI = .980, TLI = .975 despite a rather high SRMR (.118). According to this model, it was mainly the deterioration in their own health that raised caregivers' emotional distress, while the perception that their caregiver could no longer manage their time raised patients' depression.
Surprisingly, caregivers' financial difficulties were negatively linked to depression among both patients and caregivers.
The Model 2 (Table 3) Insert Table 3 about here
Crossed views of patients and their caregivers concerning their emotional distress
The means and standard deviations of emotional distress among patients and their caregivers, self-reported and proxy-reported, are given in Table 2 . Anxiety scores were higher than or equal to 8 (sensitivity cut-off) for 73.3% of patients and 95.0% of caregivers. 71.7% of patients and 45.0% of caregivers had a depression score higher than or equal to 8. Student's t-test revealed that caregivers were more anxious than patients, t(59) = 3.998, p < .001, d = .516, while there was no significant difference regarding depression.
Caregivers overestimated patients' anxiety (d = .272) and depression (d = .513) while the latter correctly estimated caregivers' anxiety and depression. The ICC indicated a moderate to good agreement between patients and their caregivers regarding the emotional distress of them both, except for caregivers' anxiety which patients were not able to estimate adequately.
Structural equation modelling was used to assess the Actor-Partner Interdependence
Model [30] in order to determine to what extent the distress experienced by the patient and their caregiver predicted the distress perceived in them by the other member of the dyad. It appeared that patients' anxiety is the only significant predictive factor of its perception by the caregivers (β = .492, p<.001, R² = .266, f² = .362). Neither the patients' nor the caregivers' anxiety were significantly associated with the patients' perception of caregivers' anxiety. In contrast, the patients' perception of caregivers' depression was determined not only by the 
Predictive factors of the differences between patients' and caregivers' perceptions of burden and emotional distress
Burden. Regarding the accuracy of patients' perception of their caregivers' burden, the fit indices of the Model 3 (Table 4) Individuals with a higher level of education overestimated more their relatives' anxiety.
Moreover, patients' anxiety was more overestimated by caregivers when patients are religious or when their families were less expressive.
Insert Table 4 about here
Conclusions
Previous studies conducted among dyads faced with chronic pain [21] , amyotrophic lateral sclerosis [31] , or stroke [20] reported significant and yet only weak to moderate correlations between CB and SPB. Globally, we found that patients had quite a good perception of their caregivers' burden even though patients were prone to overestimate their caregivers' difficulties (to manage their time especially) and underestimate their benefits (in terms of self-esteem), which means that SPB was globally higher than actual CB.
Nevertheless, this study also underlined that patients were not actually able to evaluate the difficulties their caregivers experienced to manage their time and carry on their own activities.
Such difficulties were especially underestimated by patients whose health was deteriorated.
Due to the attention and care required by patients, caregivers are actually deprived of some of their independence and freedom. They probably experience these constraints more systematically, rapidly, and intensely than the lack of social support, or health and financial difficulties, which may only occur subsequently. However, it is likely that, to protect patients' emotional state (especially when their health is deteriorated), caregivers hide from them their frustrations regarding their lack of time to live their own life. Indeed, the more patients perceived their caregivers were short of time, the more they reported depressive symptoms; and in line with previously reported data [10] [11] [12] 19, 20] , feeling like a burden accounted for more than 20% of the variance of patients' depression scores. As a consequence, caregivers probably hide some of their daily difficulties to the patient in order to avoid distressing them.
That may explain why our hypothesis that overestimation of CB by patients would be linked to their own emotional distress was not supported by data: patients probably do not know whether they overestimate CB or not. Nevertheless, as expected, underestimation by patients of CB triggered caregivers' emotional distress in addition to that caused by the burden itself, especially the lack of time and health impairments.
In line with the literature [32] [33] [34] [35] , caregivers were generally more anxious than patients and generally overestimated patients' emotional distress. As for patients, their estimations of their caregivers' anxiety were surprisingly based on clues which were neither linked to their caregivers' actual anxiety or their own one. This result is actually difficult to interpret and the ways palliative cancer patients' perceive their relatives' anxiety then remain to be studied.
Anyway, the higher the education level of an individual, the more likely they were to perceive their relative as anxious. Indeed, the ability to perceive and distinguish accurately one's own emotional states and those of others depends on a person's educational level [36] . Besides, patients and caregivers were prone to confuse their own depressive feelings with that of the other member of the dyad. Expectedly, patients' distress was more overestimated by caregivers within families whose members rarely express their feelings. In contrast and in line with previous results [20] , the perception accuracy of the other's experiences within the patient-caregiver dyad was not linked to whether patients and their caregivers were spouses or not, nor on differences in age or gender. At the end of a patient's life, the role of their natural caregivers seems to involve very specific processes of communication and support which may not depend on the social roles (spouse, parent, friend, etc.) the individuals may play outside of the context of the illness.
Together, our results suggest that patient-caregiver dyads have rather good but not accurate perceptions of their significant other's actual psychological state and needs for support. As expected, this lack of accuracy was linked somehow to emotional distress among both members of the dyad. Then, specific interventions should be developed to encourage communication among patient-caregiver dyads showing high levels of CB or SPB. They should constitute an opportunity for patients to tell their families they feel like a burden, and for caregivers to tell patients their difficulties in meeting patients' needs as well as their own [17, 37] . They should also help dyads address issues regarding roles, expectations, preferences for support, and emotional reactions in order to reduce distress in both individuals [21] . Notes: This table only displays the standardised regression weights for actually tested paths.
* p < .05; ** p < .01; *** p < .001. 
